Context. The characterisation of large and representatitve samples of low-metallicity star-forming galaxies at different cosmic epochs is of great interest to the detailed understanding of the assembly history and evolution of low-mass galaxies. Aims. We present a large sample of 183 extreme emission-line galaxies (EELGs) at redshift 0.11 ≤ z ≤ 0.93 selected from the 20k zCOSMOS Bright Survey by their unusually large [O iii] λ 5007 equivalent widths. We characterise the EELGs on the basis of their main integral spectrophotometric properties, which are discussed along with their morphological and environmental properties. Methods. Based on emission-line diagnostics, 165 purely star-forming EELGs and 18 narrow-line AGN candidates are identified. For star forming EELGs we use multiwavelength COSMOS photometry, HST-ACS I-band imaging and optical zCOSMOS spectroscopy to derive their main global properties, such as sizes, stellar masses, star formation rates (SFR) and reliable oxygen abundances using both "direct" and "strong-line" methods. Moreover, we propose a new method based on the use of the
Introduction
Low-mass galaxies undergoing vigorous bursts of star formation over galaxy-wide scales provide unique laboratories for understanding galaxy mass assembly and chemical evolution over cosmic times. These systems, often referred to as Hii galaxies (Terlevich et al. 1991) and Blue Compact Dwarfs (BCDs Thuan & Martin 1981) in the local Universe -depending on the observational technique or selection criteria (see Kunth &Östlin 2000 , for a review) -are generally recognized in spectroscopic surveys by their high excitation emission lines with unusually large equivalent widths, as a product of the photoionization of gas by hot massive stars from a young burst of star formation (Sargent & Searle 1970) .
Over the last decade, the advent of all-sky optical and UV surveys such as the Sloan Digital Sky Survey (SDSS; Abazajian et al. 2003 ) and the Galaxy Evolution Explorer (GALEX; Martin et al. 2005) , along with other smaller surveys, have allowed to systematically search and characterise relatively large samples of extreme emission-line galaxies (EELGs) out to the frontiers of the local Universe (z < ∼ 0.3, e.g. Kniazev et al. 2004; Kakazu et al. 2007; Overzier et al. 2008; Salzer et al. 2009; Cardamone et al. 2009; Cowie et al. 2010; Izotov et al. 2011; Shim & Chary 2013) , making possible the discovery of an increasing number of extremely compact, low-metallicity galaxies with unusually high specific star formation rates (SFR, sSFR=SFR/M ⋆ ∼1-100 Gyr −1 ) -such as e.g. the green peas (Cardamone et al. 2009; Amorín et al. 2010 ) -and a handful of extremely metal-deficient galaxies (Z < ∼ 1/10Z ⊙ ) at 0.1 < ∼ z < ∼ 0.4 (e.g. Kakazu et al. 2007; Hu et al. 2009; Cowie et al. 2010) . Similarly to nearby Hii galaxies and BCDs, these EELGs may constitute the youngest and chemically least evolved population of low−z star-forming galaxies (e.g. Searle & Sargent 1972; Rosa-González et al. 2007; Jaskot & Oey 2013) , though some of them may also contain stellar populations older than ∼ 1 Gyr (Papaderos et al. 2008; Amorín et al. 2012a ). These properties make them unique probes to study the details of chemical enrichment, massive star formation and feedback processes in galaxies with physical properties, i.e. size, mass, SFR, metallicity, gas and dust relative content, most likely resembling those prevailing at high redshift, e.g., Lyman-break galaxies and Lyman-α emitters (e.g. Pettini et al. 2001; Finkelstein et al. 2011) . Moreover, increasing observational evidence points to these young, low-metallicity star forming galaxies as the likely environments to host the progenitors of long duration GRBs (e.g. Christensen et al. 2004; Kewley et al. 2007; Savaglio et al. 2009; Guseva et al. 2011 ) and the most luminous supernovae (Chen et al. 2013; Lunnan et al. 2013) .
In order to get a comprehensive understanding of the properties of EELGs as a class, to select best case studies for detailed analysis, and provide a valuable benchmark for comparative studies at higher redshifts, large and representative samples of EELGs must be assembled. Though EELGs are generally rare among local low-mass galaxies (<0.5% of galaxies in SDSS Kniazev et al. 2004) , their frequency and significance in the context of the cosmic star formation rate density is expected to increase out to z ∼ 1 Kakazu et al. 2007 ). However, due to their faintness and compactness, studying EELGs at these intermediate redshifts requires a great deal of observational effort. Thus, pioneering studies have been limited to relatively small samples of intrinsically luminous objects (e.g. Koo et al. 1995; Phillips et al. 1997) . In this context, recent deep multiwavelength surveys have offered a new avenue for studying chemical enrichment and starburst activity and its associated feedback processes in strongly star forming EELGs out to z ∼ 1 and beyond (see e.g Hoyos et al. 2005; van der Wel et al. 2011; Atek et al. 2011; Trump et al. 2011; Xia et al. 2012; Henry et al. 2013; Ly et al. 2014; Amorín et al. 2014a,b; Masters et al. 2014; Maseda et al. 2014) . This is the case of the COSMOS survey ) and one of its spectroscopic follow-ups, the zCOSMOS20k Bright Survey (Lilly et al. 2007 ). In particular, the wealth of high quality data -deep multiwavelength imaging and optical spectroscopy -provided by these surveys allow a thorough and systematic characterization of a large probe of faint (I AB ∼22 mag) EELGs out to z ∼1, thus covering galaxies over a wide range of integral properties. While the large collection of deep broad-and narrow-band photometric measurements provided by COSMOS allow to derive luminosities and reliable stellar masses, HST-ACS I−band imaging provides the spatial resolution needed to study morphological properties. Moreover, zCOSMOS spectroscopy provides the required S/N to properly measure Balmer and forbidden emission lines which are needed to derive reliable measurements of ongoing SFR and metallicity. Remarkably, and despite their intrinsic difficulties, such as the measurement of temperature sensitive emission line ratios (e.g. [O iii] 5007/4363), zCOSMOS spectroscopy allow to derive gas-phase metallicities through the so-called direct method (or T e −method) for a unprecedented large number of EELGs at intermediate redshifts, including a number of strongly starforming systems which are good candidates to be extremely metal-deficient (≤1/10 Z ⊙ ) galaxies.
In this paper, we present the first characterisation of the largest sample of galaxies with extreme nebular emission in the range 0.1 < ∼ z < ∼ 1 assembled so far from the zCOSMOS-20k Bright Survey. Our main aim is to characterise their main key properties, namely size, stellar mass, metallicity and SFR, and discuss them as a function of morphology and environment. The characterization of this large sample of EELGs with properties derived using homogeneous criteria will be used in a companion paper (Amorín et al., in prep.; Paper ii) to discuss possible evolutionary scenarios based on their position in different scaling relations involving mass, metallicity and SFR, among other observables. This will allow us to provide new observational constraints to the formation history of low-mass star-forming galaxies over cosmological timescales.
Our paper is organized as follows. In Section 2 we describe the parent sample, our data set, and the selection criteria adopted to compile the sample of EELGs. In Section 3 we present our results, including the adopted approach to derive the main physical properties of the sample, namely morphological and environmental properties, stellar masses, star formation rates and UV properties, as well as gas-phase metallicities. As part of this analysis, we also present an alternative method aimed at obtaining T e −based metallicities in those EELGs without available measurements of the [O ii] 3727,3729 doublet. Later, in Section 4 we highlight the discovery of a number of extremely metal-poor galaxy candidates, discuss the connection between EELGs and Lyα emitters and discuss the properties of EELGs as a function of morphology and large-scale environment. Finally, Section 5 summarises our main results.
Throughout this paper we adopt the standard Λ-CDM cosmology, i.e., h = 0.7, Ω m = 0.3 and Ω Λ = 0.7 (Spergel et al., 2007) and the magnitudes are given in the AB system. 
Sample and data

The parent zCOSMOS 20k-bright sample
The COSMOS survey is a large HST-ACS survey, with I-band exposures down to I AB = 28 on a field of ∼ 2 deg 2 ). The COSMOS field has been the object of extensive multiwavelength ground-and space-based observations spanning the entire spectrum: X-ray, UV, optical/NIR, mid-infrared, mm/submillimeter and radio, providing fluxes measured over 30 photometric bands (Hasinger et al. 2007; Taniguchi et al. 2007; Capak et al. 2007; Lilly et al. 2007; Sanders et al. 2007; Bertoldi et al. 2007; Schinnerer et al. 2007; Koekemoer et al. 2007; McCracken et al. 2010) .
The zCOSMOS survey (Lilly et al. 2007 ) is a large spectroscopic follow-up survey undertaken in the COSMOS field, which utilized about 600 h of ESO observing time with the VIMOS multi-object spectrograph (Le Fèvre et al. 2003) mounted on the Melipal 8m-telescope of the VLT. The zCOS-MOS survey was divided in two parts, zCOSMOS-bright and zCOSMOS-deep. The zCOSMOS-deep observed ∼ 10 000 galaxies selected through color criteria to have 1.4 < ∼ z < ∼ 3.0 on the central 1 deg 2 of the COSMOS field. The zCOSMOSbright survey is purely magnitude-limited in I−band and covered the whole area of 1.7 deg 2 of the COSMOS field. The zCOSMOS-bright survey provides redshifts for ∼ 20 000 galaxies down to I AB ≤ 22.5 as measured from the HST-ACS imaging. The success rate in redshift measurements is very high, 95% in the redshift range 0.5 < z < 0.8, and the velocity accuracy is ∼ 100 km/s ). Each observed object has been assigned a flag according to the reliability of its measured redshift. Classes 3.x, 4.x redshifts, plus Classes 1.5, 2.4, 2.5, 9.3, and 9.5 are considered a secure set, with an overall reliability of 99% (see for details Lilly et al. 2009 ).
The current work is based on the zCOSMOS-bright survey final release, the so-called "20k-bright". These consist of about 20 000 spectra for galaxies with z ≤ 2 and secure redshifts according to the above flag classification (18 206 objects in total, irrespective of redshift and including stars). zCOSMOSbright data were acquired with 1 ′′ -wide slits and the mediumresolution (R = 600) grism of VIMOS, providing spectra sampled at ∼ 2.5 Å pixel −1 over a wavelength range of approximately 5550 − 9650Å. This spectral range enables to follow important diagnostic emission lines to compute metallicity up to redshift z ∼ 1.5. The observations were acquired with a seeing lower than 1.2 ′′ . The total integration time was set to 1 hour to secure redshifts with a high success rate. Detailed information about target selection, observations and data reduction can be found in Lilly et al. (2009) .
Spectroscopic measurements (emission and absorption lines fluxes and equivalent widths) in zCOSMOS were performed through the automated pipeline platefit-vimos (Lamareille et al., in preparation) similar to that performed on SDSS (e.g. Tremonti et al. 2004 ) and VVDS spectra (Lamareille et al. 2009 ). This routine fits the stellar component of galaxy spectra as a combination of 30 single stellar population (SSPs) templates, with different ages and metallicities, from the library of Bruzual & Charlot (2003) . The best-fit synthetic spectrum is used to remove the stellar component. Emission lines are then fitted altogether as a single nebular spectrum made of a sum of Gaussians at specified wavelengths. Further details can be found in Lamareille et al. (2006a Lamareille et al. ( , 2009 ).
The EELG sample selection
In Pérez- Montero et al. (2013) we selected a large subsample of more than 5300 star-forming galaxies at redshift z = 0 − 1.3 from the zCOSMOS-20k parent sample to study their physical properties and chemical evolution. In order to define our sample of EELGs, here we repeat the same procedure, discarding all broad-line AGNs and selecting only galaxies with S/N>2 for all the emission-lines automatically measured by platefitvimos, and involved in the derivation of the oxygen abundance. We limit the sample to ∼ 5000 galaxies in the redshift range 0.11 ≤ z ≤ 0.93 (hereafter referred to as the "SFG-20k sam- Fig. 3 that our criterion based on EW([O iii]) leads also to select galaxies with very high EW(Hα) > ∼ 100Å and EW(Hβ) > ∼ 20Å. In contrast, an alternative selection criteria based on other strong emission line would have the drawback that we could only select a smaller number of galaxies over a smaller redshift range, e.g. z < ∼ 0.5 for Hα. Finally, the choice of a sample based on [O iii] λ 5007, has been also motivated by the aim of collecting a representative and statistically significant sample of star-forming galaxies that would be easily detectable at high redshifts (z ∼ 2-3) in deep wide-field NIR surveys (e.g. van der Wel et al. 2011; Atek et al. 2011; Xia et al. 2012; Guaita et al. 2013; Maseda et al. 2013 Maseda et al. , 2014 . Since they would be affected by similar biases, our sample is intended to offer a valuable benchmark for future direct comparison with other probes of strong emission-line galaxies at higher redshifts.
Most of the selected galaxies are faint, with observed I AB magnitudes of about ∼ 22 mag. This can make the measurement of their continuum and faint emission-lines relatively uncertain when done with automatic procedures. In order to double check the equivalent widths and fluxes in our EELG sample we have remeasured by hand (using the splot task in IRAF) all their emission lines to be sure of their values. Uncertanties for the line fluxes have been computed following Pérez-Montero & Díaz (2003) . After discarding few spurious cases (i.e. extremely noisy spectra or with some defect) we finally define a total sample of 183 EELGs, which are uniformly distributed in redshift out to z ∼ 1, as shown in Fig. 2 . The EELGs are systematically found among the lower luminosity star-forming galaxies in zCOSMOS-20k. Their rest-frame broad-band luminosities increase with redshift, following the trend of the SFG-20k sample. Thus, EELGs occupy a broad luminosity range, with rest-frame B-band absolute magnitudes −16 < ∼ M B < ∼ −21.5, including galaxies that can be considered as genuine dwarfish systems.
Identification of AGNs: diagnostic diagrams
In order to distinguish between purely and non-purely starforming galaxies in the EELGs sample, we just need to identify narrow-line (NL) AGNs (Seyfert 2 and LINERs) because broad-line AGNs were previously excluded from the sample in the selection process. To do that, we use the combination of three empirical diagnostic diagrams based on different bright emission-line ratios, depending on their availability due to the galaxies' redshift range. These diagrams are presented in Fig. 4 . Moreover, we cross-correlate our sample galaxies with the XMM and Chandra X-rays catalogues from COSMOS (Hasinger et al. 2007; Elvis et al. 2009 ).
For galaxies at z < 0.46, and depending on the set of lines with reliable measurements available, we use both the well-known and commonly used diagnostic diagram (e.g. Baldwin et al. 1981; Veilleux & Osterbrock 1987) (Fig. 4 a) , and the Hα classification proposed by Lamareille et al. (2007) 
, and Hα emission-line ratios (Fig. 4 b) . Galaxies with line ratios above the limits imposed by these diagnostics are considered AGN candidates. For galaxies with z > 0.46, the Hα, [N ii] λ 6584, and [S ii] λλ 6717,6731 emission lines are not visible anymore in the observed wavelength range of zCOSMOS spectra and therefore the above diagnostics cannot be used. Instead, we use here the diagnostic diagram defined by Lamareille et al. (2004) (Figure 4 c) . Galaxies above the curve defined by Marocco et al. (2011) are considered in this diagram as AGN candidates. While all these empirical limits have an uncertainty of about 0.2 dex, most EELGs in these diagrams are located close or within them when taking into account their error bars. Thus, we have checked one-by-one for the presence of bright high-ionization emission lines (e.g. [Ne v]) or very extended Balmer line components, which can be indicative of the presence of AGNs.
Overall, the agreement between the three different diagnostics is broadly good. Similar findings, although with slightly larger dispersion, are found using alternative diagnostics, such as the diagrams defined by excitation and stellar mass (Juneau et al. 2011) or excitation and U − B colour (Yan et al. 2011) . Only four EELGs, all of them at z > 0.46, are confirmed X-ray sources (zCOSMOS IDs 819469, 825103, 839230 and 841281) . All of them are also clear AGN candidates in the optical diagnostics. While these are indicated as black open squares in Fig. 4 , those AGN candidates without X-ray counterpart are indicated by triangles. All these AGN candidates show high ionization lines such as [Nev] and Heii and have redder colours and stellar masses significantly higher than the rest of the EELGs. While AGN candidates are typically larger in size than purely starforming EELGs, as we show below, they tend to show nearly round shapes with a central high surface brightness component rather than highly disturbed, irregular or clumpy morphologies.
In all, using the above criteria, our analysis yields 165 purely star-forming EELGs (90%) and 18 EELGs (10%) with likely NL-AGN contribution. In Fig. 5 we present one example of VIMOS spectrum for both a purely star-forming EELG and a NL-AGN candidate with X-ray counterpart.
The properties of extreme emission-line galaxies in zCOSMOS 20k
In this section we present the methods applied to derive the main global properties of star-forming EELGs and discuss briefly our results. In Table 1 we list a number of these properties for each galaxy 1 . In order to further examine possible trends on their main properties with redshift, we split our sample of EELGs in four redshift bins. These redshift bins are almost equally populated and are shown with different colour codes in our figures. Table 2 shows median values and standard deviations of the main properties of EELGs according to these redshift bins, their optical morphology -as defined by the classification presented below -and according to their environmental properties. The median properties of the NL-AGN candidates, which are not considered for the subsequent analysis, are also included in Table 2 .
The diverse morphologies of EELGs
Our first approach to study the morphological properties of the EELG sample comes from a visual classification using the HST/ACS F814W−band images. We exclude from the analysis the only five EELGs in the sample that have not been imaged by the ACS and are nearly unresolved in ground-based images. Inspired in classical visual classifications of BCDs (e.g. Cairós et al. 2001 ) we distinguish here four major morphological classes of EELGs according to the distribution and shape of their high and low surface brightness components:
1. Round/Nucleated, containing galaxies showing one bright resolved star-forming knot embedded in a nearly symmetric low surface brightness envelope and galaxies with pointlike/unresolved appearance. About 18% of EELGs lie in this class. 2. Clumpy/Chain, containing galaxies with two or more high surface brightness knots spread out over a diffuse or asymmetric low surface brightness component. These EELGs represent ∼ 37% of the sample galaxies. 3. Cometary/Tadpole, or galaxies with one or more bright starforming knots located towards the tip of an extended, low surface brightness component. About 16% of the EELGs lie in this class. 4. Merger/Interacting, or galaxies with a distorted low surface brightness component, features clearly identified with signs of past or current interaction with very close companions, e.g. tails, bridges, etc. These EELGs are about the 29% of the sample.
Morphological classes for the sample of EELGs are given in Table 1 , while several illustrative examples are shown in Fig. 6 . None of the above classes appear to be biased to any redshift bin, showing all of them nearly the same median redshift. It is worth mentioning that EELGs belonging to the last three classes can be simply considered as "irregular" galaxies. Although there might be an inevitable overlap between them -e.g. some clumpy/chain or cometary/tadpole EELGs may be also interpreted in terms of interactions -a more detailed description of both the distribution of the star-forming regions and the shape of the underlying diffuse component in broad-band images remains interesting. In particular, it may be useful to study the possible mechanisms responsible for the origin of the starburst and chemical enrichment in these galaxies (e.g. Papaderos et al. 2008; Filho et al. 2013; Sánchez Almeida et al. 2013 and for comparing with galaxies of similar morphologies identified at higher redshifts (e.g. Elmegreen et al. 2012 Elmegreen et al. , 2013 . In addition to our visual classification, we quantify the morphological properties of EELGs using different parameters from the zCOSMOS 10k catalogue by Tasca et al. (2009) . Since this catalogue includes ∼ 70% of the EELG sample we derive here the morphological parameters for the remaining EELGs of the sample following the same method used by Tasca et al. (2009) . In short, we use high-resolution imaging in the F814W filter from the HST/ACS to perform quantitative morphology using an optimised automated method to provide standard morpho- logical parameters, such as half-light radius, R 50 and axial ratio, q = b/a, concentration index (C), asymmetry (A), and Gini coefficient (G), and classify the galaxies in three morphological classes, i.e. early, spiral, and irregular, according to different classification schemes (e.g. Abraham et al. 1996; Huertas-Company et al. 2008; Tasca et al. 2009 ). We show in Fig. 7 the normalized distributions of SFGs and EELGs over the three morphological classes and according to different classification schemes. Based on independent methods, these schemes are in good agreement. Most SFGs and EELGs show irregular shape and, therefore, they are automatically classified as spiral and irregular. However, the EELGs contain significantly higher fraction of galaxies automatically classified as irregular compared with the normal SFGs in zCOSMOS.
We find an agreement between the results of the classification schemes shown in Fig. 7 and our visual classification, in the sense that almost all the EELGs with "cometary/tadpole", "clumpy/chain" and "merger/interacting" classification are automatically classified as "irregular" or "spiral", whereas most EELGs classified as "round/nucleated" are classified as "elliptical". Taken together, we conclude that at least ∼80% of the sample present non-axisymmetric morphologies.
In Figure 8 we show the normalised distribution of morphological parameters for the two samples. The EELGs are small systems, with half-light radii 2 spreading in a narrow range with median value of about 1.3 kpc. Similarly to most galaxies in the 20k-SFG sample, the C, A, and G parameters for the EELGs spread over a large range of values. However, there is a clear tendency in the EELGs to show larger asymmetry and also higher concentration and Gini parameters than normal SFGs. This result is also shown in Fig. 9 where we present the asymmetryconcentration and asymmetry-Gini diagrams for both zCOS-MOS SFGs and EELGs. Especially at lower concentrations, the EELGs show larger asymmetry than normal SFGs at a given C or G. From Fig. 9 we can also test the consistency between both visual and quantitative classifications. Those EELGs visually classified as "round/nucleated" show higher concentration and Gini parameters than those included in "irregular" classes. From Fig. 9 is also noticeable the difficulty of distinguishing between galaxies with different "irregular" morphologies, such as ′′ on a side. The redshift for each galaxy is indicated in labels.
"cometary" or "clumpy" galaxies on the basis of such quantitative diagrams only.
The local environment of EELGs
We study the large scale environment of the EELG sample using the zCOSMOS-20k Group Catalogue (Knobel et al. 2012 ). This optical catalogue includes about 16500 galaxies between 0.1 < ∼ z < ∼ 1, and contains 1498 groups in total, with 192 of them with more than five members. Full details about the catalogue can be found in Knobel et al. (2009 Knobel et al. ( , 2012 . A cross-match between the group catalogue and our parent SFG-20k sample show ∼ 26% of these galaxies in groups of 2 (16%) or more spectroscopic members. Similarly, the cross-match between the group catalogue and our 165 purely star-forming EELGs yields a total of 47 EELGs (∼ 29%) catalogued as members of a group (i.e. with a probability ≥ 50% and ≥ 90% in 46 and 34 of them, respectively). Out of these 47 galaxies, 26 EELGs belong to pairs of galaxies, 11 belong to triplets, and only 10 of them belong to groups of four or more spectroscopic members. The probability that these EELGs are the most massive galaxy of their group is ≤ 10% for all but five EELGs, all of them in pairs. Only two galaxies in our sample, zCOSMOS 823693 and zCOS-MOS 823694, constitute by their own a spectroscopic pair of Fig. 9 . Asymmetry-concentration (Left) and asymmetry-Gini (Left) diagrams for zCOSMOS SFGs (grey dots) and EELGs (colour circles). Yellow, red, green and black colours indicate EELGs visually classified as "merger/interaction", "cometary/tadpole", "clumpy/chain" and "round/nucleated", respectively. The latter category can be distinguished from the other EELGs morphological classes in these morphological diagrams, as shown by their median values (large colour circles). EELGs. The median properties of EELGs in groups are shown in Table 2 . Although EELGs do not show a preference for lower-density regions compared with the parent SFG-20k sample, we conclude that they tend to be in relative isolation, with ∼30% of them with at least one spectroscopically confirmed companion, in good agreement with previous findings for local star-forming dwarf galaxies (e.g. Vílchez 1995; Lee et al. 2000; Noeske et al. 2001; Pustilnik et al. 2001; Cardamone et al. 2009 ). However, it is worth mentioning that most of the identified pairs and triplets are found to contain a larger number of photometric members, which may constitute in most cases neighbours of lower luminosity, as we discuss in Section 4.
The stellar masses of EELGs
Total stellar masses, M ⋆ , for galaxies in the zCOSMOS parent sample are taken from Bolzonella et al. (2010) . They were derived by fitting stellar population synthesis models to both the broad-band optical/near-infrared (CFHT: u, i, Ks; Subaru: B, V, g, r, i, z Capak et al. 2007 ) and infrared (Spitzer/IRAC: 3.6µm, 4.5µm Sanders et al. 2007 ) photometry using a chi-square minimization for each galaxy. The different methods used to compute stellar masses, based on different assumptions about the population synthesis models and the star formation histories, are described in detail in Bolzonella et al. (2010) . The accuracy of the photometric stellar masses is satisfactory overall, with typical dispersions due to statistical uncertainties and degeneracies of the order of 0.2 dex. The addition of secondary bursts to a continuous star formation history produces systematically higher (up to 40%) stellar masses, while population synthesis models taking into account the TP-AGB stellar phase (Maraston 2005) produces systematically lower M ⋆ by 0.10 dex. The uncertainty on the absolute value of M ⋆ due to assumptions on the Initial Mass Function (IMF) is within a factor of 2 for the typical IMFs usually adopted in the literature. In this paper, we have adopted stellar masses calculated on the basis of a Chabrier (2003) IMF and the stellar population models of Bruzual & Charlot (2003) , with the addition of secondary bursts to the standard declining exponential star formation history.
For strong emission line galaxies a significant contribution to the broad-band flux densities from nebular emission is superposed to the stellar spectral energy distribution (SED). Since standard stellar population synthesis models do not include nebular emission this may have an impact on the SED fitting and, in particular, on the computed total stellar masses (e.g. Krueger et al. 1995; Papaderos et al. 1998; Schaerer & de Barros 2009; Atek et al. 2011; Curtis-Lake et al. 2013; Stark et al. 2013; Castellano et al. 2014 ). In order to overcome this potential systematic effect for the sample of EELGs, an additional set of fits were computed after removing the contribution of emission line fluxes to the observed broad-band magnitudes. For the models we follow the prescriptions described above for the standard zCOSMOS SED fitting (Bolzonella et al. 2010 ), but fixing the available stellar metallicity of stellar population models (from Z = [0.02, 0.2, 0.4, 1] Z ⊙ ) to the nearest value to the observed gas-phase metallicity of each galaxy (see Section 3.6). In those cases where the gas-phase metallicity was not available the median metallicity for the whole sample was adopted as a reference value.
We find that the stellar masses derived from the two prescriptions are mutually consistent. However, stellar masses derived from SED fitting using uncorrected magnitudes and solar metallicities are systematically offset to higher values (∼ 0.25 dex in the median), as shown in Fig. 10 . In the most extreme cases for our sample neglecting nebular emission in SED fitting may lead to an overestimation of the stellar mass of up to a factor of ∼ 3-5. This result is in good agreement with previous findings for strong emission line galaxies at low and high redshift (e.g. Atek et al. 2011; Curtis-Lake et al. 2013 ). In Table 1 we include the stellar masses for each EELG, while the median values for each redshift bin are listed in Table 2 . In Figure 11b we show the distribution of M ⋆ with redshift as compared with those of the 20k-SFG sample. EELGs are clearly among the lower-mass systems found by zCOSMOS. Stellar masses go from ∼ 10 7 to ∼ 10 10 M ⊙ , with a clear positive trend with redshift. In Figure 11b we show the limiting mass for the entire 20k-SFG sample as derived by Pérez-Montero et al. (2013) . Most of the EELGs are between the 25% and 75% completeness limit (solid and dotted lines, respectively). Therefore, the EELGs are found to be in a range of masses where the zCOSMOS 20k sample is not complete.
Dust extinction and star formation rate of EELGs
We derive SFRs using the luminosity of the brightest available Balmer emission line after correction for aperture effects and show the logarithmic fitting to the limiting masses of the star-forming sample for levels 25%, 50%, and 75% of completeness, respectively. Symbols and colours are the same as in Fig. 2. reddening. Aperture effects were quantified using factors derived from photometry 3 . Reddening correction was carried out using the Balmer decrement for those objects with more than one Balmer hydrogen recombination line with S/N>2 available, and assuming the theoretical ratios at standard conditions of temperature and density from Storey & Hummer (1995) and the Cardelli et al. (1989) extinction law. Although gas extinction is preferable to be used whenever possible, for a number of galaxies where only one Balmer line is available (∼ 9% of the EELGs and ∼ 36% of the SFG-20k sample), we considered a reddening coefficient from the stellar E(B − V) parameter derived from the stellar synthesis fitting, assuming that the gas and the stellar reddening coefficients are correlated (Calzetti et al. 2000) . The same rule was applied for ∼32% of the EELGs where the line ratios Hα/Hβ or Hβ/Hγ were lower than their theoretical values, i.e. (Hα/Hβ) 0 = 2.82 and (Hγ/Hβ) 0 = 0.47, assuming Case B recombination for typical values of both electron temperature and density, T e =2×10 4 K and n e =100 cm −3 . The reddening distribution for the sample of EELGs is presented in Fig. 13(right) . All galaxies show relatively low dust extinction, with a median value of E(B − V)=0.19 magnitudes.
We derive the ongoing star formation rates from extinctioncorrected Hα luminosities and using the standard calibration by Kennicutt (1998) , SFR(Hα) = 7.9× 10 −42 L(Hα) [erg s −1 ], which assumes a Salpeter IMF from 0.1 to 100 M ⊙ . We have scaled down these SFRs by a factor of 1.7 to be consistent with the Chabrier IMF used along this paper. For those galaxies at z > 0.44 for which Hα is not observed in the VIMOS spectra, we derive the expected Hα luminosity based on the Hβ fluxes and 3 ACS-HST photometry was used if available, Subaru photometry if not the theoretical coefficients between Balmer hydrogen lines from Storey & Hummer (1995) for T e =2×10 4 K and n e =100 cm −3 .
We find that EELGs span a large range of SFR∼ 0.1-35 M ⊙ yr −1 , with median values increasing with redshift, as shown in Fig. 11a and in Table 2 . These high SFRs in combination with their low stellar masses imply that EELGs include the most efficient star-forming galaxies of zCOSMOS 20k in terms of specific SFR, which is nearly constant with redshift and shows a median value of log(sSFR)∼ 0.81 Gyr −1 , as shown in Fig. 11c . The extremely high sSFRs of EELGs imply that they are rapidly building up their stellar components. Their stellar mass doubling times (i.e. 1/sSFR, or the time needed to double their total stellar mass at their current SFR) are typically of a few hundreds million years.
UV properties
Galaxy Evolution Explorer (GALEX) data in the FUV (λ c ∼ 1530Å) and NUV (λ c ∼ 2315Å) from the COSMOS/GALEX photometric catalogue Zamojski et al. 2007 ) were used to derive rest-frame UV luminosities and colours for most of the EELGs. We calculate rest-frame FUV absolute magnitudes consistently with those in the optical and IR used for the SED fitting and stellar mass derivation (Bolzonella et al. 2010) . In order to account for intrinsic dust attenuation, we have adopted the relation between the total dust attenuation and UV spectral slope given by Meurer et al. (1999) for a sample of local starbursts with IR and UV measurements, which can be expressed as A FUV = 4.43+1.99 β UV . In this equation β UV = 2.32 (FUV − NUV)−2.0 is the photometric measure of the UV spectral slope in rest-frame.
The resulting dust-corrected FUV luminosities, L FUV , for each galaxy are listed in Table 1 . Median values of β UV and L FUV are also included in Table 2 . Our EELG sample shows typical values of β UV = −1.61, which according to the Meurer's formula imply dust attenuations of A FUV ∼ 1.23 mag. This value is ∼ 30% lower than the one derived from a mean reddening derived from the optical of E(B − V) ∼ 0.2 assuming a Cardelli et al. (1989) extinction law with A FUV = 8.15 E(B − V). After dust corrections we find for EELGs median luminosities of L FUV ∼ 10 10.4 L ⊙ and FUV surface brightnesses 4 of µ FUV > ∼ 10 9 L ⊙ kpc −2 . These values provide a confirmation that the EELGs are very compact and luminous in the UV continuum. Compared with other samples of strong emission line galaxies the UV properties of the zCOS-MOS EELGs are very similar to some local (z < ∼ 0.3) super compact UV-luminous galaxies discovered in GALEX surveys (e.g. Overzier et al. 2008; Hayes et al. 2013) .
Using the dust-corrected FUV luminosities we also derive FUV-based SFRs using the calibration given by Kennicutt (1998) Fig. 12 . Since SFR FUV traces massive star formation over a longer timescale than Hα (typically up to a factor of 10 Kennicutt & Evans 2012), this would imply that these galaxies are experiencing a very recent and probably the first major star formation episode over the last several hundreds years. We note, however, that compared with the SFR derived from the SED fitting both SFR Hα and SFR FUV are systematically lower by ∼0.2 dex, as shown in Fig. 12 . These shift can be understandable in the context of the numerous assumptions involved in the derivation of the three SFR tracers. In particular, recent work suggests that for young, low-metallicity galaxies at high redshift the SFRs derived from dust-corrected UV luminosities can be underestimated up to a factor of 2-10 regardless the assumed star formation history. Such discrepancy is due to the solar metallicity implied by the usual β UV -A FUV conversion factor (Castellano et al. 2014 ). Since our EELGs are characterized by their subsolar metallicities their dust attenuations derived through the Meurer's formula might be systematically lower than the true ones and, therefore, the derived SFR FUV might be underestimated. This hypothesis is supported in our case by the fact that the SFR derived from the SED (which takes into account the metallicity of the galaxy to choose the best-fit model) is always systematically offset to higher values by ∼ 0.2 dex. In agreement with the results by Castellano et al. (2014) if this offset is only due to the dust attenuation correction it would imply that Meurer's zeropoint should be corrected upwards by this quantity for typical EELGs, resulting in a median dust attenuation in the FUV of about ∼ 10-20% higher. Although a rigorous analysis of the discrepancies between different SFR indicators is far from the scope of this paper we caution about using dust attenuation corrections for low-metallicity galaxies under the assumption of models and calibrations which are valid for solar metallicity environments.
The gas-phase metallicity of EELGs
Given the wide redshift range of the sample, the low S/N of some faint emission lines and the limited wavelength coverage of the VIMOS spectra, the derivation of gas-phase metallicity in our sample of EELGs cannot be addressed using a unique method- ology. Thus, we follow four different methods to derive metallicities for 149 out of 165 EELGs (∼90% of the sample) with reliable measurements for the required set of lines imposed by these methods, as described below. We show in Fig. 13 (left) the histogram distribution of the derived gas-phase metallicity for the sample of EELGs. Overall, the metallicities of EELGs span a wide range of 12+log(O/H)= 7.3 − 8.5, with median value 12+log(O/H)= 8.16 (∼ 0.18 Z ⊙ ). We do not observe any trend with redshift. Median values for both redshift bin and morphological type are presented in Table 2 , while the metallicity and associated uncertainty for each galaxy is presented in Table 1 5 , indicating in each case the applied method.
Metallicity derived through the direct method
The direct method (also known as t e -method) is the most accurate method to derive the oxygen chemical abundance in starforming galaxies (e.g. Hägele et al. 2008) . It is based on the previous determination of the electron temperature of the gas, using the intensity ratio of nebular-to-auroral emission lines (e.g. measurement of the metallicity. In our sample, 19 galaxies (∼12%) at z < 0.48 fall into this category. For these galaxies, however, we can derive a "semi-direct" metallicity taking advantage of the tight relation between t e [O iii] and Z expected for high excitation environments -like those present in EELGsfrom both observations and models (e.g. Masegosa et al. 1994; López-Sánchez et al. 2012 ). Thus, we calibrate the relation between t e [O iii] and Z for EELGs (dubbed hereafter as the t e [O iii]−Z calibration) using a combination of two independent datasets for which direct measurements of the metallicity are available. We use metallicity measurements derived using the direct method for both giant Hii regions and Hii galaxies from Pérez-Montero & Contini (2009) and the sample of green pea galaxies from Amorín et al. (2010) . In order to avoid a strong dependence with the ionizing parameter, the calibration was restricted to those objects with Figure 14 we show that the two metallicity estimates based on the electron temperature are in good agreement over the wide range of metallicity covered by our sample, with deviations broadly consistent within the errors. Only a small shift of ∼0.1-0.2 dex is noticed in some cases, especially at lower metallicities. In this range, i.e. 12+log(O/H) < ∼ 7.7, the t e [O iii]−Z calibration has a lower statistical significance and the scatter is large, probably due to an increased sensitivity of t e [O iii] on the ionization parameter. Therefore, its use on extremely metal-poor galaxies should be considered with care. Moreover, we caution the reader that the calibration presented in Eq. 1 is well suited for determining reliable oxygen abundances only in objects with similar (high) ionization conditions to those shown by the EELGs. Thus, the t e [O iii]−Z calibration may appear an alternative for other samples of gas-rich galaxies with similar ionization conditions where the limitation in the spectral coverage does not allow a proper determination of the [O ii] flux. 
Metallicity from strong-line methods
The two above methods based on the determination of the electron temperature cannot be applied to the whole sample of EELGs either because at certain redshifts the [O iii]λ 4363 line is not included in the VIMOS spectral range, or because this line is too weak. One alternative for the derivation of the gasphase metallicity in these galaxies is the use of the so-called "strong-line" methods. These methods are based on the direct calibration of the relative intensity of the strongest collisionallyexcited emission-lines with grids of photoionization models or samples of objects with an accurate determination of the oxygen abundance, or both.
There is a large variety of strong-line methods used in the literature , which usually give different results depending on the metallicity range, ionization conditions, and available line ratios (see Kewley & Ellison 2008 , for an extensive discussion). In order to derive metallicities consistent with those derived from the t e -based methods, here we use three different empirical calibrations based on a sample of nearby objects with accurate determinations of 12+log(O/H) via the direct (t e ) method. We use the calibration proposed by Pérez-Montero & Contini (2009) based on the N2 parameter, defined as the ratio of [N ii] λ 6584 to Hα by Storchi-Bergmann et al. (1994) , and used by Denicoló et al. (2002) as a metallicity proxy. This method is our choice for EELGs at z < ∼ 0.30, where [N ii] and Hα are included in the VIMOS spectra but [O iii] is not. Although this relation does not present any dependence neither on reddening correction nor flux calibration uncertainties, N2 depends on the ionization parameter, the equivalent effective temparature and the nitrogen-tooxygen ratio (Pérez-Montero & Díaz 2005) . Taking these effects into account, in EELGs -which show quite homogeneous excitation properties (see Figure 14) -the overall uncertainty is ∼0.2 dex across their entire metallicity range. (Pagel et al. 1979) . The main disadvantage of R 23 is its bi-valued relation with Z. Moreover, R 23 has a strong depen-dence on the ionization parameter and effective temperature. To minimize this dependence we use the calibration proposed by Kobulnicky et al. (2003) , based on the photoionization models from McGaugh (1991) , which includes additional terms as a function
Most of the EELGs are located in the elbow of the R 23 calibration. Therefore, for those galaxies with a difference < ∼ 0.3 dex between the metallicity provided by the upper and lower branches we adopt a mean value as the final metallicity. For galaxies where this difference is higher we adopt the upper branch of the R 23 − Z relation because we interpret the absence of the [O iii] auroral line in high S/N spectra as a possible sign of high (12+log(O/H) > ∼ 8.2) metallicities. Nonetheless, we note that we do not find EELGs with 12+log(O/H)>8.5.
Finally, it is worth mentioning that important differences may arise from adopting different strong-line methods and/or different calibrations (see e.g. Kewley & Ellison 2008) . Here, metallicities derived using the N2 method with the calibration by Pérez-Montero & Contini (2009) are consistent with those derived from the direct method. However, the adopted calibration of R 23 is not based on galaxies with direct metallicities but on grids of photoionization models, which may produce a systematic bias. To overcome these differences, we follow Pérez- Montero et al. (2013) and convert the metallicities derived from R 23 to those derived from the N2 parameter, using the linear relations described in Lamareille et al. (2006b) , which are based on models by Charlot & Longhetti (2001) . This way, the adopted estimators yield metallicities which are broadly consistent, within the uncertanties, with each other.
Discussion
Discovery of extremely metal-poor EELGs
Extremely metal-poor (XMP) galaxies are the least evolved systems in the Universe and therefore, they provide a unique environment to study the first stages of galaxy evolution and chemical enrichment (Kunth &Östlin 2000) . Thus, it is of great interest to examine in detail those EELGs with the lowest metallicities. In our sample of 149 EELGs with reliable metallicities we find only six objects (∼4%) with metallicities lower than the typical upper limit for XMPs (∼ 1/10Z ⊙ 6 , e.g. Kniazev et al. 2004; Ekta & Chengalur 2010) . This is not surprising since XMPs are typically scarce in the local Universe (∼0.01% Morales-Luis et al. 2011) and only a handful of bona fide XMPs out to redshift 1-2 have been found to date (e.g. Hu et al. 2009; Ly et al. 2014; Maseda et al. 2014) .
The main metallicity properties of the XMPs discovered in zCOSMOS are shown in Table 3 , while in Figure 15 we show two examples illustrating their VIMOS spectra at different redshifts. For two EELGs, zCOSMOS 701741 and zCOS-MOS 825959, at redshift z=0.5 and z=0.7, respectively, metallicities have been derived using the direct method. In the lower panel of Figure 15 , we show the spectrum of the former, which has the lowest metallicity measured using the [O iii]4363 auroral line -which is highlighted in the inset figure. For another EELGs, zCOSMOS 836108, its metallicity was derived using the T ([O iii])−Z calibration, because its [O ii] line lie out of the VIMOS spectral range. We are cautious about its value because at very low metallicities the T ([O iii])−Z calibration may under-predict the true metallicity (see Figure 14) . The remaining three EELGs have z < ∼ 0.3. Therefore, their metallicities were derived using the N2 parameter. These three EELGs include zCOSMOS 840952, the lowest metallicity galaxy in our sample (Z ∼ 0.04Z ⊙ ), well comparable to the most metal-poor Hii galaxies known (e.g., I Zw 18 and SBS 0335-052 (E&W) Papaderos et al. 2006; Izotov et al. 2009 ). Its spectrum is shown in the upper panel of Figure 15 . In the inset figure we also show the region of Hα+[N ii]λ6584. The [N ii] line is extremely weak, with a signal-to-noise ratio of only ∼2.5, so its flux measurement may even be an upper limit. Importantly, for these three nearby EELGs where sulfur lines (e.g. [S ii]λλ6717,6731) have been measured, we have derived the nitrogen-to-oxygen ratio (N/O) using the N2S2 calibration (Pérez-Montero & Contini 2009). Their very low values, log(N/O) < ∼ −1.7, suggest that the low amount of nitrogen is of primary origin, supporting the hypothesis of chemically unevolved galaxies (e.g. Mollá et al. 2006) . Deeper, high S/N spectroscopy covering the entire spectral range will provide a definitive confirmation of the extremely low oxygen abundance for these EELGs.
An intriguing aspect of XMPs is that a significant fraction of these chemically unevolved galaxies turn out to have cometary or tadpole morphologies (>60%, Papaderos et al. 2008; Sánchez Almeida et al. 2013; Filho et al. 2013) . While tadpole/cometary morphologies are rather common at high redshift (∼6-10% of all galaxies in the Hubble Ultra Deep Field, Straughn et al. 2006; Elmegreen & Elmegreen 2010) , their fraction apparently decreases at lower redshifts (<1% in the local Universe; Elmegreen et al. 2012) . As shown in Section 3.1, a significant fraction of zCOSMOS EELGs out to z ∼1 shows cometary/tadpole morphology. These peculiar morphologies, together with their dynamical properties and low-metallicity have been interpreted as signs of disk galaxies in early stages of assembling ). While we find these morphologies in the whole metallicity range, it appears interesting that at least half of the most metal-poor EELGs are tadpoles. In the forming disk scenario proposed for local tadpoles, massive accretion of external metal-poor gas feeds the starburst, leading to large metallicity inhomogeneities or gradients from head to tail (Sánchez Almeida et al. 2014) , similarly to those observed at higher redshift (e.g. Cresci et al. 2010; Queyrel et al. 2012; Troncoso et al. 2014 ).
Lyman-alpha emission in EELGs
High redshift star-forming galaxies are generally recognized in surveys by their high UV luminosity and/or by their strong Lyα emission, with equivalent widths EW(Lyα)≥20 (e.g. Shapley et al. 2003; Mallery et al. 2012) . Although Lyα selection may trace systematically different galaxies at different redshifts (Nilsson et al. 2011 ) and a small fraction of Lyα emitters (LAEs) may be evolved galaxies (Pentericci et al. 2009 ), a largest fraction of them typically shows low metallicity, blue colors, small sizes, and low dust attenuation, consistent with being on an early stage of galaxy formation (e.g. Pirzkal et al. 2007; Cassata et al. 2011; Cowie et al. 2011; Finkelstein et al. 2011) . A significant fraction of their low redshift (z ∼ 0.3) analogues are also found to be EELGs (e.g. Cowie et al. 2011) .
Though they were not selected by their UV properties, our sample of EELGs are very luminous in the UV continuum, so it is interesting to inspect whether some of these galaxies have been identified as LAEs in the literature. To this end, we crosscorrelate our sample with GALEX grism spectroscopy surveys and find that only four zCOSMOS EELGs at z = 0.25 − 0.38 have been observed so far (shown in Figure 16 ). However, it is remarkable that all these EELGs, included in the catalogue of Columns: (2) Number of galaxies; (3) median redshift; (4) rest-frame B−band absolute magnitude; (5) reddening; (6) circularized half-light radius (7) UV spectral slope; (8) dust-corrected FUV luminosity; (9) dust-corrected star formation rate; (10) stellar mass; (11) metallicity. In parentheses with include 1 σ dispersion for most of these quantities. Table 3 . The properties of very metal-poor EELGs in zCOSMOS-20k. 
low−z GALEX LAEs of Cowie et al. (2010) , show prominent Lyα emission lines, with luminosities log(L Lyα )=41.8-42.4 erg s −1 , and high equivalent widths of EW(Lyα)=22-45Å.
The observed Lyα/Hα ratios of these EELGs are between 0.5-2, well below the Case B recombination value, even after correction by dust extinction. Comparing their Lyα and Hα equivalent widths (ranging EW(Hα)=320-580Å) these galaxies are among those with larger EW(Hα) low−z LAEs in the catalogue by Cowie et al. (2010) . Their EW(Hα)/EW(Lyα) ratios (∼14) are instead comparable with some high excitation LAEs at higher redshift (e.g. z ∼2 Finkelstein et al. 2011; Nakajima et al. 2013 ). Compared with model predictions (e.g. Schaerer 2003), these EW(Hα)/EW(Lyα) ratios are in good agreement with tracks for instantaneous burst models with young ages (∼10 7 yr) and low metallicities (see Nakajima et al. 2013, their Figure 10 ), probably superposed with a more constant (e.g. exponentially declining) underlying star formation history (e.g. Amorín et al. 2012a ).
As shown in Figure 16 , zCOSMOS EELGs with Lyα emission display different morphologies in HST-ACS imaging. Though they classify as green pea galaxies due to their large EW([O iii]) and green colours (see SDSS postage stamps in Fig. 16 ), these galaxies were not included in the green pea sample by Cardamone et al. (2009) because they are much fainter than the SDSS spectroscopic limits. The connection between LAEs, green peas and our sample of EELGs is not entirely surprising. Cowie et al. (2011) have shown that a high fraction (∼75%) of low-z LAEs have EW(Hα)>100Å, while only ∼30% of UV-continuum selected galaxies with EW(Hα)>100Å are LAEs. Moreover, recent studies have found evidence for high ionization state and low metallicities in LAEs out to z > ∼ 2 (Xia et al. 2012; Nakajima et al. 2013 , see also Cassata et al. 2012 , for HeII λ1640 detection in LAEs). These two properties are an imprint of green peas (Amorín et al. 2012a; Jaskot & Oey 2013) and EELGs in general (see Figure 3) . Thus, LAEs could be ubiquitous among low-mass galaxies selected by their unusually large equivalent widths.
Morphology and environment of EELGs and their possible connection with other global properties
The characterization of morphology and environment of EELGs and their implications with all their other derived global properties, like metallicity or specific star formation rate, is essential to get insights on galaxy evolution and physical mechanisms driving massive star formation. However, this can be a tricky task, especially in the case of compact and relatively distant galaxies like EELGs. These objects have faint underlying stellar components and usually they look unresolved from the ground, showing us only their high surface brightness components i.e., the starburst, even when observed from the space. Moreover, sensitivity limits and the lack of spectroscopic coverage for faint close neighbours may affect the detection of faint features associated with ongoing or recent interactions, e.g. stellar or gaseous tails or bridges. In that sense, the combination of deep HST-ACS imaging and spectroscopy from zCOSMOS provides a good starting point for this type of study at intermediate redshift.
Morphology
In Section 3.1, we have presented a first glance of the morphological and environmental properties of EELGs. Using quantitative morphological parameters, we find that EELGs are more compact and irregular in shape than other star-forming galaxies of similar redshift in zCOSMOS. Among EELGs, however, we do not find any clear correlation between e.g. concentration, asymmetry or Gini, and other global properties, i.e. redshift, absolute magnitudes, SFRs, stellar masses, extinction or gas-phase metallicity. In that sense, we do not find significant differences between round/nucleated EELGs and irregular classes, being the latter the conjunction of the other three categories (see Table 2 ). For example, although EELGs classified as merger/interacting galaxies appear to show enhanced SFRs and dust attenuation, as well as larger stellar masses and metallicities, part of this difference might be attributed to a selection bias, since they tend to have higher redshifts and luminosities in the median. Similarly, round/nucleated EELGs appear more compact and least luminous than irregular classes. However, it is difficult to determine if these differences are intrinsic or a result of a redshift effect. Moreover, a serious limitation in this type of analysis is that EELGs may be affected by surface brightness sensitivity limits, i.e. their underlying stellar components may be more extended at lower surface brightnesses (e.g. Amorín et al. 2009 ). More detailed work using surface photometry on deeper multi-band images from CANDELS might shed new light to this respect. Overall, our results clearly indicate that EELGs are dominated by non-axisymmetric morphologies, which are likely linked with their early evolutionary stage and starburst nature.
Environment
Regarding the environmental properties we find that EELGs are preferably located in relative isolation, in agreement with previous findings for local star-forming dwarf galaxies (e.g. Vílchez 1995; Lee et al. 2000; Cardamone et al. 2009 ). Only ∼ 30% of EELGs are grouped, with one or more spectroscopic companions. This result is in good agreement with previous findings for nearby star-forming dwarfs (Telles & Terlevich 1995; Noeske et al. 2001; Pustilnik et al. 2001; Koulouridis et al. 2013) . It should be noted, however, that most of these groups show a non-negligible number of additional photometric members, which may constitute in most cases neighbours of lower luminosity. Due to spectroscopic incompleteness we may miss -in these and in the remaining 70% of the sample -possible faint companions which are often seen projected closely to the EELGs (see, e.g. EELG 812047 in Figure 16 ), so the above numbers should be considered as lower limits. This limitation could be important to evaluate the influence of the close environment on the star formation activities of EELGs, especially at increasing redshift. Although they are considered isolated systems, observational evidence shows local star-forming dwarfs usually associated with low-surface brightness companions (Brosch et al. 2004; Sánchez-Janssen et al. 2013) . If these neighbours are located in the very close environment (<< 1 Mpc) of the galaxies they may have an influence on the star formation triggering processes and subsequent evolution (Pustilnik et al. 2001 ). Moreover, interactions or minor mergers with faint, gas-rich companions can lead to inflows of metal-poor gas, shaping the metallicity properties of these galaxies (e.g. Dekel et al. 2009; Sánchez Almeida et al. 2014) . A thorough investigation of the close environment of EELGs in zCOSMOS is needed to compare with similar studies in the local Universe, and to discuss in detail the possible influence of neighbours on the star formation activity and average photometric and spectroscopic properties of non-isolated EELGs, a topic that will be addressed in a future study.
Summary and conclusions
In this paper a large sample of 183 galaxies with the largest [O iii]λ5007 rest-frame equivalent widths (i.e. EW([O iii])>100Å) in the zCOSMOS-20k Bright sample has been collected in order to study their main optical and UV properties, including stellar mass, SFR, gas-phase metallicity and dust extinction, as well as morphology and large-scale environment, over the last ∼8 billion years. We summarize our main findings as follows:
1. Our selection criterion based on EW([O iii]) has yielded 183 EELGs at 0.11 ≤ z ≤ 0.93. Thus, EELGs constitute 3.4% of star-forming galaxies in our parent zCOSMOS sample. Using emission-line diagnostic diagrams we divided the sample in 165 purely star-forming galaxies plus 18 NL-AGN candidates (∼ 10%). 2. Using HST-ACS I−band COSMOS images we classify starforming EELGs in four morphological classes according to the distribution and shape of their high-and low-surface brightness components (i.e. SF knots and host galaxy, respectively). We show that 18% have round/nucleated morphologies, most of them showing nearly unresolved appearance, while the remaining 82% are galaxies with irregular morphologies, visually classified as clumpy/chain (37%), cometary/tadpole (16%), and merger/interacting (29%). Therefore, we conclude that at least ∼80% of the EELG sample show non-axisymmetric morphologies. Our visual classification is confirmed using quantitative morphological parameters. We find that the EELGs show smaller half-light radii (r 50 ∼1.3 kpc in the median) and larger concentration, asymmetry and Gini parameters than other SFGs in zCOS-MOS, being most of them classified as irregular galaxies in automated classification schemes. We find that both the redshift distribution and main physical properties of EELGs of different morphological classes show no substantial differences. 3. EELGs form the low-end of stellar mass and high-end of sSFR distributions of SFGs in zCOSMOS up to z ∼1.
Stellar masses of EELGs, as derived from multiband SED fitting, lie in the range 7 < ∼ log (M ⋆ /M ⊙ ) < ∼ 10. Star formation rates from both Hα and FUV luminosities after corrections for dust attenuation and extinction are consistent with each other and range 0.1 < ∼ SFR < ∼ 35 M ⊙ yr −1 (Chabrier IMF scale). Both quantities increase similarly with redshift, so this results on a tight range of specific SFRs (median sSFR= 10 −8.18 yr −1 ) and stellar mass doubling times 0.01 Gyr<M ⋆ /SFR<1 Gyr. 4. EELGs are characterized by their low metallicities, 7.3 < ∼ 12+ log(O/H) < ∼ 8.5 (0.05-0.6 Z ⊙ ), as derived using both the direct measurements based on electron temperature (t e ) and strong-line methods calibrated consistently with galaxies with t e measurements. Therefore, the chemical abundances of EELGs at 0.11 ≤ z ≤ 0.93 are very similar to those of nearby Hii galaxies and BCDs. We find only six (∼4%) extremely metal-poor (Z < 0.1 Z ⊙ ) galaxies in our sample. 5. EELGs are moderately low-dust, very compact UVluminous galaxies, as evidenced from their typically blue colours (β ∼ −1.6), high FUV luminosities (L FUV ∼ 10 10.4 L ⊙ ) and high surface brightnesses µ FUV > ∼ 10 9 L ⊙ kpc −2 . We find only four EELGs with GALEX-UV spectroscopic observations. All these galaxies are strong Lyα emitters, with large equivalent widths and luminosities in the ranges EW(Lyα)=22-45Å and log(Lyα)=41.8-42.4 erg s −1 , respectively.
In conclusion, we have shown that galaxies selected by their extreme strength of their optical emission lines led us to a homogeneous, representative sample of compact, low-mass, low-metallicity, vigorous star-forming systems identifiable with luminous, higher-z versions of nearby Hii galaxies and Blue Compact Dwarfs. The extreme properties of some of these rare systems closely resemble those of luminous compact galaxies, such as the green peas (Cardamone et al. 2009; Amorín et al. 2010 ) and other samples of emission line galaxies with very high equivalent widths recently found at similar and higher redshift (e.g. Hoyos et al. 2005; Kakazu et al. 2007; Salzer et al. 2009; Izotov et al. 2011; Atek et al. 2011; van der Wel et al. 2011 Xia et al. 2012; Shim & Chary 2013; Henry et al. 2013; Ly et al. 2014; Maseda et al. 2014; Amorín et al. 2014b ). The EELGs are galaxies caught in a transient and likely early period of their evolution, where they are efficiently building-up a significant fraction of their present-day stellar mass in a young, galaxy-wide starburst. Therefore, they constitute an ideal benchmark for comparative studies with samples of high redshift Lyα emitters and Lyman-break galaxies of similar mass and high ionization state.
